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Abstract 
An experiment was conducted in brackishwater ponds with transplanted aquatic 
weed (Najas sp.) to study the effect of submerged aquatic vegetation on culture of 
Penaeus monodon. Out of six ponds three were without any aquatic vegetation (T1) 
while in other three ponds weeds were planted covering 40% of the pond bottom (T2). 
Hatchery produced post larva of P. monodon (0.006 g) were stocked in all ponds at a 
density of 40,000/ha. Shrimps were fed twice daily with commercial and formulated 
feed prepared from locally available ingredients. After 105 days of rearing shrimp of 
highest average weight (63.18g) was obtained from T2 with a survival rate of 25.90% 
and the total production was obtained at 654.54kg/ha. The average weight, survival 
and total production of shrimp in T1 were 35.0 g, 28.76% and 405.63 kg/ha, 
respectively. 
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Introduction 
The shrimp usually graze on soft parts of plants associated with small organisms 
such as copepods, ostracods, insects larvae, nematods and snails (Thomas 1972) and 
more particularly on the decaying remains of the plants on the pond bottom, 
however, excessive growth ruins the aquatic environment. In Asian countries, the 
aquatic plants Najas gramina and Ruppia maritima normally occur abundantly in lower 
salinities at 10 to 0 ppt (Krishna 1988). There is still a contradictory opinion among 
shrimp farmers in Bangladesh about the role of aquatic weeds in shrimp production. 
Shrimps generally favor clean soft bottom due to its burrowing habits but the 
presence of excessive aquatic weeds at the bottom might have a negative impact on 
the growth and production of shrimp. Studies on such aspect is still lacking in this 
country. Considering the lack of information, in the same line, the present study was 
undertaken to observe the effect of growth of the submerged aquatic rooted 
vegetation Najas sp. on survival and growth of Penaeus monodon. 
Materials and methods 
Six ponds, each of 0.25 ha area were selected for two treatments with three 
replications in the Brackishwater Station, Bangladesh Fisheries Research Institute, 
Khulna. After completion of pond preparation, the ponds were first flashed with 20-
30cm tidal water to reduced the soil acidity. Then agricultural lime was applied at a 
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rate of 100 kg/ha followed by the application of cow dung (500 kg/ha) and mustard 
oil cake (100 kg/ha). Inorganic fertilizers like Triple Super phosphate (TSP) and Urea 
were also applied at a rate of 35 kg/ha in 3:1 proportion. Tidal water was then added 
to obtain required water level at the ponds (40-60cm) and waited for natural feed 
development. Out of six ponds, three were without any aquatic vegetation (T1) and 
other three were with wild aquatic weed- Najas sp. covering about 40% of the pond 
bottom area (T2). After 7 days of fertilization the ponds were stocked with hatchery 
bred post larvae of Penaeus monodon (0 .006 g each) with a density of 40,000 /ha (Table 
1). After stocking, shrimps were fed with commercially supplemented Starter-1 feed 
(Saudi-Bangla shrimp feed) for 30 days, twice a day at 7: 00 and 18: 00 hours at a rate 
of 100% body weight during first week of stocking, then reduced to 60% and 40% for 
the 2nd and 3'd week, respectively. In addition, boiled trash fish flesh was 
supplemented at the rate of 20% of body weight for 1"1 and 2nd week and then 10% for 
the next 15 days. During rest of the period, feeding was done by formulated feed 
prepared from local ingredients (30-32% protein content) in the second month at 5% 
of body weight and 3% in the rest of the days, till harvest. Water exchange of the 
ponds (preferably 30%) was done fortnightly during new and full moons. To 
maintain water productivity, ponds were treated with Urea and TSP (3 : 1) at a rate 
of 30 kg/ha after every exchange of water. Water quality parameters such as 
dissolved oxygen, pH, salinity, temperature and transparency were monitored 
fortnightly. Growth performance of shrimp were recorded by weekly sampling. 
After 105 days of rearing shrimps were harvested in mid July. 
Results and discussion 
Detail of the records of stocking and harvesting are shown in the Table 1. The 
data revealed that, survivals of shrimp were 25.90% and 28.76% in T1 and T2, 
respectively. Badapanda et al. (1985) obtained 30-35% of survival of Penaeus monodon 
in pond culture. A general survival rate of penaeid shrimp at 36% was mentioned by 
Lee and Wickins (1992) which is not in agreement with the present finding, the rates 
obtained in both the treatments were low. However, irrespective of survival rate, a 
great deal of variation in total shrimp production between the treatments were 
obtained, where production rate of T1 and T2 were recorded as 654.54 and 405.63 
kg/ha, respectively, for 105 days of culture. 
Table 1. Details of stocking and harvesting of P. monodond culture experiment 
Treatments Pond area Stocking Culture Initial Final Survivl Production 
(ha) density period weight weight % (kg/ha) 
(nos./ha) (days) (g) (g) 
TJ 0.25 40,000 105 0.006 63.18 25.90 654.54 
T2 0.25 40,000 105 0.006 35.26 28.76 405.63 
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Fortnightly average values of physico-chemical parameters of pond water are 
presented in Table 2. During the experimental period, least variation in water 
temperaturewas recorded from both the treatments. For T11 temperature was ranging 
between 29.68°C (l"t April) and 32.38°C (30th April), while for T2, these values were 
29.33°C (1st April) and 32.78°C (15th May) respectively. 
Table 2. Physico-chemical parameters of cultured ponds 
Airtemp. T1 30.00 31.50 33.25 32.75 31.75 31.25 31.33 31.25 
30.00 31.50 33.25 32.75 31.75 31.25 31.33 31.25 
Water temp. T1 29.68 31.00 32.38 31.75 31.10 30.33 30.50 30.90 
29.33 31.50 32.00 32.78 30.78 30.68 30.68 31.20 
Salinity T1 17.00 21.00 22.50 20.75 20.50 16.25 13.33 10.20 
(ppt) T2 17.00 20.75 22.50 21.00 20.50 16.00 13.33 9.00 
8.22 8.28 8.08 7.50 8.08 7.93 8.40 8.00 
8.27 8.55 8.48 8.60 8.78 9.68 9.00 9.05 
Transparency T1 34.68 31.50 36.00 26.50 30.75 32.00 29.00 28.00 
(em) 29.67 43.25 46.25 36.25 36.25 44.00 43.17 49.25 
Dissolved 7.77 7.48 6.18 6.30 5.48 5.35 5.53 5.20 
Oxygen (ppm) T2 6.98 6.20 5.43 4.98 5.45 4.90 4.82 4.90 
No sudden change in salinity levels of pond water was noticed during the 
experimental period and the salinity prevailed mostly within 9 to 22 ppt. Highest 
salinity (22.5 ppt) was recorded in between May-April for the pond water of both the 
treatments with gradual decrease in salinity level in all the ponds due to the addition 
of occasional rain water, in the subsequent days. 
Water pH was recorded during the period, however, the range was obtained 
between 7.5 to 8.4 in T1 and between 8.2 to 9.4 in T2, the mean values during 
experiment were 8.8 in T2 and 8.06 in T11 with a deviation between 7.5 to 9.05 which 
shows a slight higher in treatment T2 with an increasing trends form mid to end of 
the experiment. 
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The average transparency for T1 and T2 were found at 31.05 and 41.01cm, 
respectively. From the values it is apparent that, transparency during experimental 
period was higher in T2 than T1 which was presumably due to the presence of Najas 
sp. that covered 40% of the pond area. In case of dissolved oxygen content the 
average value for T1 and T2 were found at 6.16 and 5.45 mg/1, respectively. 
Growth performance was recorded fortnightly and shown as cumulative average 
values in Table 3. Growth was observed less in T2 than T1 from the mid of April up to 
the period of harvest and gained approximately 50% less body weight then treatment 
T1• Comparative growth attainment due to difference in treatment showed a distinct 
variation between the treatments. 
Table 3. Average cumulative growth of P. monodon 
Sampling Treatment T1 Treatment T2 
Period Length (em) Weight (g) Length (em) Weight (g) 
Aprill''' 1.45±0.06 0.006±0.0005 1.45±0.06 0 .006±0.0005 
April15'h 2.30±0.11 0.20±0.02 2.11±0.09 0.10±0.01 
April30'h 6.05±0.28 4.23±0.95 4.78±0.24 2.17±0.15 
May 15'h 14.03±0.44 19.80±1.30 12.18±0.53 15.00±1.14 
May30'h 14.74±0.29 27.52±1.36 13.21±0.28 18.93±1.43 
June 15'h 18.38±0.50 39.20±2.17 14.08±0.34 25.15±1.86 
June 30'h 19.99±0.35 51.50±1.83 15.78±0.47 32.00±2.10 
July 15'h 20.77±0.28 63.18±2.39 17.16±0.25 35.26±1.01 
.. =Initial 
In aquatic environment plants together with the prawn and other aquatic 
organisms respire and consume oxygen in absence of sunlight, thereby lowering the 
dissolved oxygen content in the pond (Chen and Ramos 1989t on the other hand, 
growth of vegetation within pond reduced the efficiency of pond productivity (Lee 
and Wickins 1992). Generally, a clear and soft bottom is preferred by shrimp which 
support to produce a good crop both in terms of yield and quality (Shigeno 1969, 
Chen and Ramos 1989, Lee and Wickins 1992). In the present sh1dy, a clear difference 
in production between the treatments and the effect of physico-chemical parameters 
of pond water on production was observed. Some effects of aquatic weed in 
controlling water color (Chen 1976) was also observed. Moreover there were other 
problems as noted and these were interference in management of aquatic animals 
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and polluting the pond bottoms due to accumulation of dead weeds, which greatly 
play a vital role in production function. 
Survival data revealed that aquatic vegetation had reduced the rate of mortality 
in T2 than in T1• The rate of production in T2 was 405.63 kg/ha with an average 
individual weight and survival at 35.26 g and 28.76%, respectively (Table 1). The 
higher average production (654.54 kg/ha) obtained from T1 with an individual 
average weight at 63.18 g showed a better culture performance in T1 than T2• This 
findings proved that efficiency of pond productivity was reduced due to the 
presence of aquatic vegetation in T2 which was in general agreement with the finding 
of Lee and Wickins (1992). Day-night maximum biological oxygen demand in the 
ponds of T2 produced stressed conditions due to the presence of aquatic weeds 
causing hindrance in growth performance of the shrimp and showed a significant 
reduction in growth (P < 0.001) and total production of shrimp in treatment T2• 
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